Alteration of substance P after trauma to the spinal cord: an experimental study in the rat.
The distribution of substance P was determined in the rat spinal cord and brain after a focal traumatic injury to the thoracic region (T10-11) of the spinal cord. There was at 1 and 2 h after the injury a statistically significant increase of the substance P content not only in the injured segment but also in samples removed 5 mm proximal (T9) and distal (T12) to the lesion. At 5 h the substance P content of the injured segment of the cord was reduced by 30% compared with controls. However, there was a significant increase in the concentration of this peptide in segments located 5 mm cranial and caudal to the injury (65% and 22%, respectively). Interestingly, the whole brain content of substance P showed a statistically significant 22% increase from control values at 5 h after the injury. At 1 and 2 h after the spinal cord injury there was a significant decrease in whole brain substance P concentration by 25% and 65%, respectively. Pretreatment with p-chlorophenylalanine (a serotonin synthesis inhibitor) markedly reduced the endogenous content of substance P in whole brain of normal animals. In these animals, the spinal cord content of the peptide was elevated by 83-123% as compared to untreated control animals. Spinal cord trauma inflicted on p-chlorophenylalanine-treated animals did not affect the brain peptide level at all. However, a profound decrease was noted in all the spinal cord segments at 5 h as compared to the untreated traumatized group. The decrease in this peptide was more pronounced in the cranial and the injured segments as compared to the caudal one.(ABSTRACT TRUNCATED AT 250 WORDS)